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Commercial testing laboratories often come across 
the widest mix of sample types for trace metal analy-
sis. One of the key elements that these labs need to 
quantify is mercury. Traditionally, analytical chemists 
have had to rely on techniques like CVAA and ICP-
MS for mercury determination that involve a time 
consuming and a labor-intensive sample preparation 
step. Direct mercury analysis, as described by EPA 
7473, is an alternative method to traditional tech-
niques that enables a chemist to run mixed matrices 
without the need for digesting them and yields results 
in as little as ~5 min per sample. This makes it signifi -
cantly faster and cost eff ective with comparable or 
better recoveries than CVAA and ICP-MS.

Summary

With the infl ux of a number of local and international regula-
tions aimed to minimize environmental and consumer ex-
posure to heavy metals in the recent past, consumer testing 
laboratories that off er services for trace metals analysis have 
realized a variety of potential growth opportunities. However, 
associated with these opportunities is the challenge that these 
contract laboratories must remain cost-competitive while 
addressing increased throughput demands and developing 
methods to successfully prepare and analyze a wide variety of 
sample matrices.  

Traditional techniques used to analyze mercury involve a 
sample digestion step after which they are analyzed on 
CVAA or ICP-MS. Although eff ective, sample preparation 
requires manpower, equipment, handling and disposing large 
amounts of acid that not only takes hours for completion but 
also is very expensive. Alternatively, the US EPA developed a 

method 7473 for rapid determination of mercury in solids and 
aqueous samples without sample prep. This method uses an 
integrated sequence of thermal decomposition followed by 
catalytic conversion, amalgamation and atomic absorption 
spectrophotometry.

Instrumentation

A direct mercury analyzer (DMA-80 Tri-Cell) from Milestone Inc. 
was used for this experiment. The instrument was confi gured 
to sequentially process up to 40 samples placed on the auto-
sampler. The auto-sampler automatically aligned and accom-
modated quartz (1500 uL) and nickel (500 mg) sample boats. All 
the components of the DMA-80 instrument were contained in 
a closed system to ensure that the samples were not exposed 
to outside interferences. Oxygen is used as a carrier gas at 65psi 
pressure and a fl ow rate of 7 L/hour.

Calibration

The DMA can be calibrated using aqueous standards or 
Standard Reference Materials (SRM). The DMA-80 used for this 
experiment had a tri-cell spectrophotometer and covered a 
dynamic range of 0.0015-1200 ng Hg. Each cell was calibrated 
using diff erent volumes of 1ppm and 0.1 ppm stock solutions, 
prepared from an NIST traceable 1000 ppm stock solution 
(VHG Labs).

Experiment and Results

To test the effi  ciency of the DMA-80, fi ve standard refer-
ence materials (SRM) from fi ve diff erent industries were run 
sequentially on the DMA-80 with each industry standard 
reference was run in triplicate. Sample mean concentrations, 
standard and relative standard deviations were calculated 
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and compared to the certifi ed mercury values of the standard 
reference materials. (See Table 1.)

The concentrations shown above for a wide variety of standard 
reference materials were not only in the certifi ed range of mer-
cury concentration but also had very low RSD’s, indicating the 
high accuracy and reproducibility of the DMA-80. Furthermore, 
testing a sequence of diff erent matrices with concentrations 
ranging from low ppt to ppm also showed that there was no 
carry-over of mercury from sample to sample.

Commercial testing laboratories are required to analyze diff er-
ent matrices accurately and quickly while keeping operating 
costs under control. The DMA-80 is an excellent productivity 
tool providing results in ~5 min/sample and proves to be profi -

cient, matrix-independent and cost eff ective while completely 
eliminating the challenges of sample preparation posed by 
conventional mercury analysis techniques.

About Milestone

Our full suite of Microwave Sample Prep productivity 
tools is backed by over 50 patents and 26 years of industry 
expertise. Milestone is committed to providing safe, reliable 
and fl exible platforms to enhance your productivity. Over 
18,000 customers worldwide look to Milestone to improve 
their metals digestions, organic extractions, mercury 
analyzers or synthetic chemistry processes.

Learn more or request an onsite demonstration:
info@milestonesci.com or 1-866-995-5100

Industry Sample SRM
Mean Conc. 
of 5 samples

Certifi ed Conc. 
Range

Standard 
Deviation

Relative Standard 
Deviation

Environmental
NIST 2709 
San Joaquin Soil

1.4032 ppm 1.4 +/- 0.08 ppm 0.0164 1.17%

Energy
NIST 1633b 
Coal Fly Ash

0.1396 ppm 0.14 +/- 0.02 ppm 0.0028 2.06%

Biological
DORM 4
Fish Protein

0.4236 ppm 0.41 +/- 0.055 ppm 0.0074 1.75%

Pharmaceutical/
Nutraceutical 

NIST 3248
Ginkgo Containing Tablets

0.2608 ppb 0.271 +/- 0.034 ppb 0.0064 2.47%

Consumer Products
ERM-EC680k
LDPE

4.7451 ppm 4.64 +/- 0.2 ppm 0.1926 4.06%

Table 1.  Sample compared.


